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(54) LINEN-WASHING METHOD 

(57) Abstract: 

FIELD: household appliances. SUBSTANCE: 
method involves treating the linen with 
alkaline solution of a washing detergent, 
and rinsing it in acidified water produced 



by an electrochemical method. The detergent 
solution is prepared in water treated 
electrochemical ly in advance. EFFECT: higher 
efficiency. 1 tbl 
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H3o6peTeHwe othocmtca k GbiTOBOM TexHMKe 

H MO>KeT D~blTb MCn0Jlb30BaH0 CTMpKM o~enbfl 

n Apyrux TKaHbix MaTepnanoB. 

M3BecTeH cnocoo" ctmpkm 6enbfl nyTeM 
o6pa6oTKM ero npn bncokoCi TeMnepaType 

MOIOLUMM paCTBOpOM C AOSaBFieHHeM COflbl \A 

nocneAyioLL^HM nonocKaHweM b boas. B 
KOMMyHanbHbix npaneHHbix 3anacTyto 
npeABapnTeribHo yMflrnafOT bo Ay, Hanpniviep 
noHHTaMn: eciiM npuxoanTC^ nonb30BaTbCfl 
boaom 6e3 yM^rHeHM^, to y Bent-inn BaioT pacxoA 

CMHTBTMHSCKOrO MOKDLU,erO cpeACTBa (CMC) M 

coAbi, KOTopafl AoSaanfleTca n b MHTKyKO boaw 
Ann noAiA e naHHBaHna MOHDLqero pacrBopa c 
i^eribKD 3KOHOMHM 6onee i^eHHbix CMC m 
yAeiueBrei-Mfl ctmpkm no cpaBHeHnw c 
AOMaLUHefi [1] 

HeAOCTaTKOM n3BecTHoro cnocoo~a asnfieTcq 
cno>KHOCTb npou,ecca (MHoroKpaTHan CTupKa m 
nonocKaHne) v\ 6onbu_ikie pacxoAbi 
XMMMaTepnariOB (20-30 Kr CMC v\ 30-35 Kr coAbi 
Ha 1 r Geribfl. Kpoivie Toro, b cocTaB CMC b 
3HaHMTeribHbix KonnnecTBax (ao 40%) bboahtch 
TpunonncjDoccjDaT HaTpun, KOTopbiti CBfl3biBaeT 

KaTMOHbl >KeCTKOCTM B HeAWCCOLJMHpyfOLlJl/ie, HO 

pacTBopuMbie KOMnneKCbi, T.e. He 
yBennHUBawLi^ne 3onbHOCTb TKaHH. OAHaKO 
Hap^Ay c nono>KMTeribHbiM scjDcjDeKTOM, 
CBA3aHHbiM co CHMxeHneM xecTKOCTH pacTBopa 
n ysenn^eHneivi ero MOKDU^ero rqwctrwr , 
HariMHue 6onbLunx KonnnecTB TpwnonncjDoccjDaTa 
HaTpi/m HesKonornMHo: ctokh npanenHbix 
Bbi3biBaHDT ycnneHHoe 3apacTaHne BOAoeMOB, 
CTHMynwpyeMoe MMHeparibHbiMn coeAHHeHi/iflMH 
qbocqbopa. 

C i^eribHD ynpomeHUfl npoi_jecca ctmpkm h 
CHH>KeHM?i pacxoAa XMMMaTepwanoB b 
Haaroflmee BpeMfl npnivieHfleTcn 
GiieKTpoxuMMHecKafl o6pa6oTKa MOfou^ero 
pacTBopa, npn stom b KaTOAHOM KaMepe 
nponcxoAUT OAHOBpeivieHHoe noALAexiaHUBaHne 
w yMnrneHne pacTBopa. 

TaK, M3BecTeH cnocoo" momkh niepcTH, 
o6pa6oTKOfi ee npn pH 9 3 5-10 : 5 BOflHbiM 
pacTBopoM MoioLi^ero cpeACTBa, noABeprHyToro 

3JieKTpOXMMMHeCKOMy B03Ae^CTBMHD C 

nocneAyfOLAePi o6pa6oTKOM npn pH 5,0-6,0 b 
BOAe, TaiOKe noABeprHyTofi 

GfieKTpoxuMMHecKOMy B03AeMCTBHio. TaKoe 
peujeHne no3BonneT CHi/i3HTb TeivinepaTypy 

06paG0TKH M HCKJIHDHMTb MCnOJlb30BaHHe 

Kap6oHaTa HaTpuia, oah3ko npn 3neKTponn3e 
MOJOLnero pacTBopa nponcxoAMT 

oneKTponepeHoc BbicoKOMoneKynnpHbix 

aHMOHOB H3 KaTOAHOfi B aHOAHyiO 30Hy, HTO 

npMBOAUT k o6eAHeHHfo MOHDinero pacTBopa b 
KaTOAHOM 30He n 3arpn3HeHHKD pacTBopa Ann 
nonocKaHkiE b aHOflHOM 30He [2] 

B pesyribTaTe Ann o6ecneHeHHfl 
KanecTBeHHOM momkh LuepcTM TpeoyioTCfl 
3aBbiiueHHbie pacxoAbi mojolaux cpeACTB. 

B KanecTBe npoTOTnna Bbi6paH cnocoo" 
CTupKM ©eribfl, BKmoMafOLUjUM ero 3aMaMMBaHne m 
o6pa6oTKy b boahom MOKDLAeM pacTBope c pH 
10,0-11,5, nonyHeHHoro b k3toahom Kaiwepe 
3neKTponn3epa nyTeivi arieKTpoxMMMHecKoro 
B03AeMCTBM5R Ha mo\ou\]/\\a pacTBop, m BBeAeHne 
b mohdlamm pacTBop nepeA OKOHHaHMeM ctmpkh 
KHcnopoAa c nocjieAyHDiAeti npoMbiBKOM boaow 
[3] 

CyiAecTBeHHbiM HeAOCTaTKOM npoTOTuna 
flBnneTC5q o6eAHeHi/ie MOJOLnero pacTBopa 

6onbLUMHCTBOM nOfie3HblX KOMnOHeHTOB B 

pe3yribTaTe sneKTpoxnivinMecKoCi o6paGoTKM b 
KaTOAHOM KaMepe AnacjDparMeHHoro 
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3neKTpojiM3epa (no cpaBHeHMio c cocTaBOM 
Heo6pa6oTaHHoro pacTBopa). 

06-bflCHiqeTC?i 3TO TeM, mto npn BBeAeHMH 
jiK)6oro sneKTponnTa b KaTOAHyio KaMepy 
AnactDparivieHHoro 3neKTponn3epa ero aHMOHbi 
6yAyT 3a cneT oneKTponepeHoca nepexoAHTb b 
aHOAHyHD KaMepy. AHMOHaKTMBHbie I1AB, 

KOTOpbie flBriflHDTCfl COCTaBHOM H3CTbKD MOfOLAerO 

npenapaTa, KaK sneKTporinTbi c oGbiHHbiMM 

KaTHOHaMU kl BblCOKOMOJieKyJl^pHblMM aHMOHaMM 

b gtom nnaHe He ABrmfOTCfl ncKnHDHeHneM. 
rio3TOMy o6pa6oTKa b k3toahom KaMepe 
roTOBbix pacTBopoB aHUOHoaKTHBHbix l~IAB kinn 
GOAep>KaLL4HX mx mok^ia^x pacTBopoB 

CjDaKTMMeCKM ?lBJ1fleTCf1 OMUCTKOC^ BOAHOTO 

pacTBopa ot hux KaK i^eneBoro BeiAecTBa, 
KOToporo ocTaeTC^ TeM MeHbiue, neM Gonbiue 

mast o6pa6oTKa (m Bbiiue AOCTuraeMbiM pH). 

OcTajoLnwecn KaTMOHbl HaTpun BMecTe c 
o6pa3yK)iAHMHcn y noBepxHOCTM KaTOAa 
ruAPOKCMiibHbiMM aHUOHaMM 6yAyT 

o6pa30BbiBaTb thapokcha HaTpun, T.e. 
AecjDHi^MTHbie m Aoporne aHMOHoaKTMBHbie IHAB 
no cymecTBy 6yAyT nepepa6aTbiBaTbca b MeHee 

L^eHHyND LL^eriOHb, KOTOpyKJ B 3TOM >Ke 

3neKTpojiM3epe mo>kho nonynnTb us BbiBOAMMbix 
b oneHb Manbix A03ax b KaTonuT nnn aHonuT 
AemeBbix m AOCTynHbix conew Tuna xriopnAa mjim 
cynb4>aTa HaTpna. 

KaK yKa3aHO BbiLue, ci/iHTeTMMecKne MOK0LL\ne 
cpeACTBa coAepxaT ao 40% TpunojincjDoccjDaTa 
HaTpun. ripn o6pa6oTKe b KaTOAHoPi KaMepe 
pacTBopa CMC oh 6yA©T oGeAHfiTbcn m 
TpnnoriMa>occf)aTOM HaTpun, b to BpeMn KaK 
aHOJiHT SyAeT oSoraiAaTbcn ero aHMOHaMM 
(aHUOHaMU Tpnnojincf)occt)opHoPi KucnoTbi). 
TaKUM o6pa30M b gtom cnyMae HacTb 
Tpnnojinc|Docct)aTa HaTpnn : KaK n nacTb 

aHMOHOaKTMBHblX IIAB, HMSBOAMTCfl AO pOJIM 

cbipbfl Ann eAKoro HaTpa. 

AHanornHHa cyAb6a coAep>KaLi4HXcn b CC 
CHJlMKaTOB HaTpufl. Ho, KpoMe aHajiorMHHOM nx 
yTpaTbi b KaTonnTe SyAeT Ha6rifOAaTbCfl 
He>KenaTenbHbifi scjDcjDeKT b aHoiiMTe: 
o6pa3yjoiAnecfi (y>Ke npn pH 10) KpeMHueBbie 
KMcnoTbi 3a6bKDT aHOAHyK) KaMepy 
TpyAHoyAarineMbiMM rennMi/i. 

flo3TOMy b cnoco6e no npoTOT^ny 

npMXOAHTCfl BBOAHTb 60TlbLlJee KOJIMHeCTBO 

CMC npn asihhom pH GneKTpoxuMMHecKM 
o6pa6oTaHHoro MOHDmero pacTBopa, neM 
cpaKTMHecKH Heo6xoAMMO Ana KanecTseHHOM 
CTUpKM, MTO npuBOAHT k HapyujeHMJO 
3KonornHecKOM 6e3BpeAHOCTM ctokob. 

flpyruM cyiAecTBeHHbiM HeAOCTaTKOM 
npoTOTuna ABn^eTCfl to, hto stot cnoco6 
ctupkh 6enba npeAnonaraHDT no cyii^ecTBy 
o6pa6oTKy b k3toahom KaMepe 3arp^3HeHHoro 
pacTBopa, mto npuBOAMT k oca>KAeHMKD rpfl3M Ha 
Anacf)parMe 3 KaTOAe n CTeHKax KaTOAHOM 
KaMepbi, yBennHMBaa aneKTpuHecKoe 
conpoTUBneHMe m TeM caMbiM pacxoA 
sneKTposHeprnM. 

B ocHOBy M3o6peTeHMfl nocTaBneHa 3aAana 
coKpaLAeHMW pacxoAa MOHDLnero cpeACTBa m 
sneKTposHeprMM. 

OxnAaeMbiM TexHi/iHecKnw pe3ynbTaT 
AOCTuraeTcn TeM, hto npn CTMpKe 6enbfl nyTeM 

06pa60TKM ero BOAHbIM U4©J~IOHHblM MOHDLAUM 

cpeACTBOM, npuroTOBneHHbiM c noMombfo 

SneKTpOXUMMHeCKOrO B03AeWCTBH?1 B KaTOAHO^ 

KaMepe 3neKTponii3epa c nocneAyfOLAWM 
ononacKMBaHneM boaow, BOAHoe MOfOLAee 
cpeACTBO roTOB^T nyTeM sn e kt p ox hmmm ecKO ro 

B03AeMCTBHfl Ha BOAy B KaTOAHOM M aHOAHOM 
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Kaiwepax 3neKTponn3epa c flo6aBneHneM b 
nojiyneHHbM KaTonuT MOfoujero cpeACTBa b 
KonnMecTBe 1,5-3,0 r/n KaTonMTa, a 
onojiacKMBaH^e ocymecTBnflfOT aHonnTOM c pH 
3-4. 

B npoi4ecce npuroTOBJieHM^ MOfomero 
pacTBopa c Mcnorib30BaHneivi BOAbi, 
npeABapi/iTenbHO npoLuefluueii 
GiieKTpoxkiMMMecKyfo o0pa6oTKy, 3aKnaflbiBaeTCfl 
onTMManbHoe kojiumgctbo CMC, 

cooTBeTCTByhomee KpMTMHecKOM KOHi4eHTpau,MM 
MMi4ejinoo6pa30BaHMfl (KKM), coAspxamHxcfl b 
hux l~IAB. B npoTOTune >Ke BBOflMMoe nepeA 
3JieKTporiM3epoM kojimhbctbo CMC (l~IAB) 
HeonpefleneHHO pacnpeAenaeTCfl Me>KAy 

KaTOflHTOM M 6pOCOBblM aHOJ1MTOM : B 

pe3yribTaTe nero KOHi4eHTpai4Mfl l~IAB b KaTonnTe 
MO>KeT OKa3aTbcq h m>ks onTMManbHOM, t.9. KKM. 

TaKMM o6pa30M, npn paBHbix 3aTpaTax CMC 
Ka^ecTBO ctupkh iwaTepnana b npoTOTune nn6o 
HM>Ke, jimOo nepeA 3fieKTponn30M HeooxoAwvio 
BBOAHTb 6onbi_ue CMC, HToSbi nocne 
pacnpeAeneHM?! l~IAB Me>KAy kbtoahom m 
aHOflHOM KaMepaMM b nepBow AOCTuranacb KKM. 

l~lo npeAnaraeMOMy cnocooy CTupKa oenbfl 
ocyLi^ecTBJiaeTca cneAyioLAUM o6pa30M. 

HcxoAHaa BOAa AByMfl noTOKaMM nociynaeT 
b KaTOAHyio n aHOAHyio KaMepy 
Ana4>parMeHHoro 3jieKrponn3epa. 

npui npoTSKaHnn nepes 3neKTponn3ep 
nocTosiHHoro TOKa (sneKTporinse) W3 stmx KaMep 
6yAeT BbneKaTb cooTBeTCTBeHHO LAenoHHOM 
KaTonuT (pH 9,5-11.) m KMcnbiM aHonuT (pH 
2-6). Ecnn b i/icxoAHyto bo Ay, nuTatoLnyto 
aHOAHyio KaMepy sneKTponM3epa, Aoo"aanjrrb 
xnopuA HaTpufl (He 6onee 1 r/n), to aHonuT 3a 

C^eT 06pa30BaHMf1 XnopHOBaTMCTOH KHOTIOTbl 

GyAeT oonaAaTb eu^e n BbicoKMM 

Ae3HHC|DMI4HpyHDLAMM M 3aMeTHblM 

OT6enMBaioLL^MM AeCicTBMeM. KaTonuT nepeA 
np^MeHeHMeivi noABepraeTcs oTCTai/iBaHMK) v\ 
c^nribTpoBaHMMD nepe3 TKaHb atia OTAeneHMfl 

BbinaBLUMX b ocaAOK HepaCTBOpMMblX 

COeAHHeHMM KaTMOHOB >KeCTKOCTM. 

OcBemeHHbiM KaTonuT npeACTaBnaeT co6om 
noALi^enoHHyjo ao pH 9,5-1 1,5 m yM^rMeHHyto ao 
0,5 0,8 0,5-0,8 Mr '3KB bo Ay (npn mcxoahom 

n 

BOA© 55 MT »3KB) 

n 

3HaneHMe LuenoHHOCTM npn CTMpKe Hap^Ay c 
ycTpaHeHneM BpeMeHHOM m CHH>KeHneM Ha 

3KBMBaneHTHyiO BenUHMHy nOCTOflHHG >KeCTKOCTM 

coctout eu^e m b tom, mto pacTBopbi LAenoneM" 
oonaAafOT ca moctoa Ten bHbiM, AOCTaTOHHO 

BblCOKMM MOHDLL^MM A^MCTBHeM, LAenOHM 

npeBpamaioT CMbiBaeMbie c TKaHM >KMpoBbie 
3arp^3HeHHfl b Mbina : KOTOpbie caMM ABnahOTCfl 

MOJO LAMM BeLAeCTBOM (aHMOHOaKTMBHbIM l~IAB) 

Ana yAaneHMfl 3arp?i3HeHMM. 

flanee KaTonMT b OTnu^Me ot npoTOTuna, rAe 
oneKTponM3y noABepraeTca yxe roTOBbiM 
MOfoiAMM pacTBop, ncnonb3yeTCfl b KanecTBe 
"BOAbi" Ana npMroTOBneHM^ MOfoujero pacTBopa 
no cyiAecTByioLAeM Ana AaHHoro pernoHa 
CTpaHbi pei^enType, ho c yMeHbiueHMeM b 1,6 
pa3a 3aTpaT Bcex KOMnoHeHTOB no cpaBHeHWfo c 
npoTOTMnoM m b A Ba pa3a no cpaBHeHMio co 
cnynaeM npMMeHeHM* Heo6pa6oTaHHOM 
BOAonpoBOAHOM BOAbi. nonocKaHMe 

ocyLAecTBnaeTCfi b aHonMTe, rAe npoMcxoAMT 
Ae3MHc(DeKi4Ma m OT6enMBaHMe 6enbFi, a TaK>Ke 
HeMTpanM3ai^Mn LAenoHHOCTM, BHeceHHOM 

KaTOnHTOM. 

B pe3ynbTaTe CTOHHbie boaw MMeK)T tot >Ke 
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pH, hto m 6"e3 Haiuero BMeujaTenbCTBa, ho 

MMeHDT BABOe MeHbLUyJO KOHAeHTpaAMfO 
KOMnOHeHTOB CMC. 

OKcnepMMeHTbi no onpeAeneHMho BnMflHMfl 
npeABapnTenbHow aneKTpoxuMUHecKOki 
o6pa6oTKM BOAbi nepeA npMroTOBneHneM 
MOHDiAero pacTBopa Ana ctmpkm npoBOAMnMCb b 
na6opaTopHbix ycnoBM^x c Mcnonb30BaHneM 
npoTOHHoro A^siiparMeHHoro 3neKTponM3epa c 
MHepTHOM fluac^parMeHHOM 

npOM3BOAMTenbHOCTbK) 30 n/n. 

3neKTponM3 BenM npn HanpnxeHMM 250 B m 
TOKe 20 A ao AOCTM>KeHMM pH KaTonMTa 10-11 m 
pH SHonnTa 3-4. 

Mokdlumm pacTBop roTOBMnM no 
npeAnaraeMOMy cnocooy, T.e. CMC "JIotoc" 
Ao^aBnanM noane nonyneHM^ KaToriMTa M3 
pacMeTa 1,5, 2,0, 2,5 m 3,0 r/n KaTonMTa, 
rAe aneKTponM3y noABepranc?! y>Ke roTOBbiM 
mohdlaum pacTBop c KOHAeHTpaAneM 2,5 m 4 r/n, 
noAasaeMbiM b KaTOAHyfo KaMepy. 

O Ka^ecTBe ctmpkm cyAMnw no M\o\o\±\ett 
cnocoSHOCTM pacTBopoB, McnonbsyeMbix Ana 

CTMpKM. 

MoHDLLjyio cnoco6HOCTb onpeAenanM Ha 
nayHAepoMeTpe no TOCT 25644-83. 
napannenbHO npoBOAH-nn KOHTponbHbiM onbiT c 

KOHI4eHTpaLlMeM CMC Bbl mcxoahom 
BOAonpoBOAHOM Heo6pa6oTaHHOM BOAe 5 r/n, 
KOTopaa aBnaeTG^ CTaHAapTHOM npM 6biTOBOM 
CTMpKe (cm. TOCT 25644-83) m a^^ cpaBHeHMa b 
tom >Ke HeoGpaSoTaHHOM BOAe npM 
KOHi^eHTpaLLMM 2,5 r/n, T.e. onTMManbHOM Ha 
6a3e KaTonMTa. 

Bo Bcex onbiTax McnonbsoBanM bo Ay 
flHenpoBCKoPi BOAonpoBOAHOM CTaHi^MM r.KMeBa 

C MCXOAHOM >Ke CT KOCT b K) 5 MT.3KB/n. 

Pe3ynbTaTbi SKcnepuMeHTOB npMBeAeHbi b 
Ta6nMi4e. 

\A3 AclHHblX TaGnMAbi bmaho 3HaneHMe 
aneKrpoxMMMHecKOM o6pa6oTKM: ecnM no 
npeAnaraeMOMy cnoco6y AOCTaTOHHO 2,5 r/n 
CMC, to 3Ta >Ke KOHi4eHTpai4kifl b TpaA^AMOHHOM 
cnoco6e (KOHTponbHOM onbiTe) asi^t pe3ynbTaT, 
6onee neM b 3 pa3a ycTynaioLAMM nonynaeMOMy 
no npeAnaraeMOMy cnocoGy (T.e. 9,0% npoTMB 
30%). 

no cnoco6y-npoTOTMny onTMManbHaq Ana 
npeflnaraeMoro cnoco6a KOHL^eHTpai^M^ (2,5 r/n) 
AaeT HeyAOBneTBopMTenbHyfo MOhoiAyfo 
cnoco^HOCTb (18,3%), a Ana nonyneHMfl 
conocTaBMMoro pe3ynbTaTa h eo6x o am m a 6onee 
BbicoKafl KOHAeHTpaAMfl (4 r/n), 6nM3Kas k 

peKOMeHAyeMOM B TpaAHI4HOHHOM 6blTOBOM 

CTMpKe (5 r/n). 

TaKMM o6pa30M, npoBeAeHMe ctmpkm Senba 
no npeAnaraeMOMy cnocoSy no3BonaeT Hap^Ay 
co CHM>KeHMeM pacxoAa moiolamx cpeACTB m 
sneKTposHeprMM 3HaHMTenbHO yMeHbLUMTb 

3arpfl3HeHHOCTb CTOMHblX BOA, yMeHbLJJMB TeM 

caMbiM 3apacTaHMe BOAoeMOB m noBbicMB mx 

CnOCO^HOCTb K CaMOOHMLAeHMHD. 

Oopwiyna M3o6peTeHM5i: 

CnOCOB CTMPKM EEJlbR BKnfOHaK)LHMM 
ero o6pa6oTKy BOAHbiM LAenoHHbiM mondla^m 

paCTBOpOM C pH 10 11, npMTOTOBneHHblM c 
nOMOLL\bHD QneKTpOXMMMMeCKOrO B03AeMCTBMfl B 

KaTOAHOM KaMepe 3neKTponM3epa, c 
nocneAyHDLA^iM ononacKMBaHMeM boaom, 

OTnMHaHDLAMMCH TeM, HTO MOIOLAMM paCTBOp 

roTOBAT nyTeM aneKTpoxMMMHecKoro 

B03AeMCTBM5R Ha BOAy B KaTOAHOM M aHOAHOM 

KaMepax 3neKTponM3epa m AoSaBneHMeM b 
nonyneHHbM KaTonMT mondlaoto cpeACTBa b 
KonMMecTBe 1,5 3,0 r/n KaTonMTa, a 
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ononacKMBaHne ocymecTBrmfOT aHonnTOM c pH 
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ripuMep 


CnOCOO CTMpKM 


KoHueHTpauwfl 
CMC b p-pe, 

r/n 


Motomaa cnoco6- 

HOCTfe, % 


1 




1,5 
2,0 


18,6 
26,3 


2 
3 
A 




2,5 
3,0 


30,3 
30,1 , 


5 


l/l3BeCTHWl?l 


2,5 
4 


18,3 
29,8 


6 

I 


KoHTpo/ibHb*e onuTw 


5 

2,5 


9,0 
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